Seven-year results from a stocking study in a shortleaf pine plantation in southern Indiana provide some guidelines for thinning such plantations. From the silvicultural standpoint there was little advantage in thinning when the plantation was only 14 years old.
In fact, it appears that shortleaf plantations on similar sites in the Central States should be left unthinned until they are at least 20 years old.
THE STUDY
During the winter of 1950-51 a stocking study was established in a 14-year-old shortleaf pine plantation on the Hoosier National Forest. The plantation is located on a broad ridge that is considered an average site for shortleaf pine in Indiana. The stand was planted on a 6-by 6-foot spacing.
Before thinning, the stand averaged 127 square feet of basal area per acre: There were 976 trees per acre averaging 4.9 inches in diameter at breast height ( fig. 1 ).
Sixteen l/lO-acre plots were established. Four were thinned to 80 square feet of basal area per acre (heavy thinning) , four to 100 square feet (medium thinning) , four to 120 square feet (light thinning), and four were left unthinned as checks.
In February 1958, after seven growing seasons, the thinned plots were cut again to the same basal areas (table 1) " After the second thinning the heavily thinned plots contained only one-third as many trees as the check plots and less than half as much basal area (figs. 2 and 3). (1) height growth was apparently not affected, (2) basal area growth per acre decreased slightly, (3) volume growth and yield per acre decreased, (4) Fomes annosus, a root rot, became established and caused mortality, and (5) the number of large volunteer hardwoods increased.
Average diameter growth of all trees for the 7-year period ranged from 1.4 inches on the heavily thinned plots to 1.3 inch on the unthinned plots (table 1). According to statistical analysis, this difference in growth was highly significant^/, but much of the difference was because there were more small, slow-growing trees on the unthinned plots.
Foresters and plantation owners are primarily concerned with the growth of crop trees so growth of the larger trees on each plot was compared.
Stand density had little effect on the growth of 100 crop trees per acre. Average diameter increment of the 100 largest trees per acre was 1.9 inches on the heavily thinned plots and 1.6 inches on the unthinned plots.
This difference was not statistically significant.
There was no apparent difference in height growth due to thinning intensity. Mean annual height growth of the average-sized tree remained nearly constant for the life of the stand. The average tree was 25 feet tall at 14 years and 37 feet tall at 21 years. The continued good height growth after 14 years had a favorable effect on volume growth.
\J
Highly significant -1 chance in 100 the difference is due to chance. Significant -5 chances in 100 the difference is due to chance.
Diameter and Height Growth
Basal Area Growth Basal area growth for the 7-year period was better on the unthinned plots than on the heavily thinned plots (table 1) . Before the study began the plots to be thinned had grown slightly faster than the check plots. But after thinning average annual basal area growth per acre was 6.4 square feet on the medium and heavily thinned plots, and 7.4 square feet on the lightly thinned and unthinned plots, a difference of 7 square feet for the 7-year period ( fig. 4) Fomes annosus, a root rot found in thinned pine plantations throughout the eastern United States (3) , was responsible for most of the mortality on the medium and heavily thinned plots. Trees in all size classes died on these plots. F. annosus was not detected on the lightly thinned or unthinned plots. On these plots only small, overtopped trees died.
Volume loss was greatest on the thinned plots because Fomes annosus killed larger trees ( fig. 6) Volume growth was best on the unthinned plots.
In the seven years after thinning, these plots produced 5 cords more wood per acre than the heavily thinned plots. Therefore, if thinning is delayed beyond 14 years, better tree form and accelerated volume growth will result in a bigger cut. Also, products cut will be more valuable.
Fomes annosus, a root rot, occurred in the medium and heavily thinned plots the sixth growing season after thinning. If F. annosus becomes widespread and no control is found, future plantings may have to be made on a wider spacing to make early thinning unnecessary. The importance of this disease needs evaluation.
Hardwoods were invading all plots, regardless of thinning intensity. But larger trees were more numerous near the edges of the plantation and on heavily thinned plots. Heavy thinning in young stands may stimulate severe hardwood competition long before the pine is ready for the harvest cut.
From this study it appears that, if shortleaf pine plantations on similar sites are left unthinned until at least 20 years old, more and better products may be expected. Optimum age for the first thinning may be even greater than 20 years.
Future remeasurements will provide this information.
